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1
PROCESS FOR MANUFACTURING AN
ELASTOMER TIMEPIECE COMPONENT

This application claims priority of European patent appli-
cation No. EP 17177404.5 filed Jun. 22, 2017 and Swiss
Patent application No. CH 00816/17 filed Jun. 22, 2017,
each of which is hereby incorporated herein by reference in
its entirety.

INTRODUCTION

The present invention relates to a process for manufac-
turing an elastomer timepiece component, particularly a
wrist strap, comprising a metal insert. It also relates to a
timepiece component as is, and also to a wristwatch as is
comprising such a timepiece component.

PRIOR ART

Many wrist straps used for horological applications are
formed of a metal insert covered with an elastomer material,
in order to combine the complementary advantages of both
materials, and in particular to obtain a flexible and comfort-
able wrist strap offering sufficiently firm support around the
wrist of a user.

A conventional process for manufacturing such a wrist
strap consists in depositing a metal insert, surface-coated
with a primer forming a tie layer, within an injection mold
in which the elastomer material is injected or compressed, so
as to adopt its final shape predefined by the mold, after its
vulcanization, while adhering perfectly to the entire surface
of the metal insert by means of the primer. The elastomer
material is thus overmolded over the metal insert.

There is a current trend toward developing timepiece
components formed by this combination between a metal
element and an elastomer material.

Thus, the general objective of the invention is to improve
the conventional manufacturing process described above in
order to give it a wide use, suitable for new horological
applications, for example for timepiece components of
diversified shapes and/or having novel mechanical proper-
ties, and in a manner compatible with use of materials
chosen from an enlarged list.

BRIEF DESCRIPTION OF THE INVENTION

For this purpose, the invention is based on a process for
manufacturing a timepiece component comprising:

a first step consisting in arranging a metal insert in an
injection mold, one surface of said metal insert being at
least partially coated with a primer,

a second step of injecting an elastomer material into the
injection mold in order to overmold the elastomer
material over the metal insert,

a third step of “vulcanizing” the elastomer material,
wherein the temperature of the injection mold is vari-
able, the process comprising a step of increasing the
temperature of the injection mold between a first tem-
perature at a first instant during the injection second
step, and a second temperature higher than the first
temperature at a second instant, during the vulcaniza-
tion third step.

The invention also relates to a timepiece component
comprising a metal core covered with an elastomer material,
wherein the metal core comprises a surface area to volume
ratio of greater than or equal to 1 mm™, or greater than or

equal to 10 mm™, or greater than or equal to 20 mm™,
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and/or wherein the metal core comprises a thin zone of less
than or equal to 5 mm, or less than or equal to 2 mm, or less
than or equal to 0.5 mm.

This timepiece component advantageously comprises an
adhesion layer between the elastomer material and the metal
core ensuring the adhesion of the elastomer material around
the metal core. This adhesion layer advantageously extends
over the entire contact area between the elastomer material
and the metal core, ensuring their adhesion over their entire
area of overlap.

The invention is precisely defined by the claims.

BRIEF DESCRIPTION OF THE FIGURES

These subjects, features and advantages of the invention
will be disclosed in detail in the following description of a
particular embodiment given nonlimitingly in connection
with the appended figures among which:

FIG. 1 represents the conventional progression of various
temperatures during the implementation of the conventional
manufacturing process of the prior art.

FIG. 2 represents the progression of the same various
temperatures during the implementation of the conventional
manufacturing process of the prior art according to a new
risk scenario.

FIG. 3 represents the progression of the same various
temperatures during the implementation of the manufactur-
ing process according to one embodiment of the invention in
the same so-called risk scenario.

FIG. 4 schematically represents the process for manufac-
turing a timepiece component according to one embodiment
of the invention.

FIG. 5 schematically shows features according to some
embodiments of the invention.

The conventional process for manufacturing a wrist strap,
which will be improved and which could be applied to any
timepiece component, more specifically comprises a first
step E1 consisting in arranging a metal insert in a preheated
injection mold, the surface of the insert being covered with
a primer. It then comprises an injection second step E2
consisting of the injection of the elastomer material, then a
third step, referred to as third step E3 of vulcanizing the
elastomer material, consisting of heating the elastomer
material at a temperature that enables the formation of
chemical bonds that will ensure the shape retention of the
part. Finally, in a fourth step E4, the mold is opened and the
finished component is removed from the mold and cooled.

FIG. 1 represents the progression of the temperature of the
injection mold (curve 1), the progression of the surface
temperature of the metal insert (curve 2) and the progression
of the temperature of the elastomer material (curve 3) during
a conventional implementation of the conventional manu-
facturing process according to the prior art mentioned above.

In the implementation of this process in the conventional
way, the mold is brought, from the start of the process, to a
high working temperature, which corresponds to the vulca-
nization temperature Tv of the chosen elastomer material.
This temperature of the mold is then kept constant at this
value throughout the manufacturing process. The elastomer
material is injected at an injection temperature Ti, then its
temperature increases under the effect of the heat provided
by the mold, during the third step E3, until its vulcanization
temperature Tv is reached which enables it to stabilize in its
final form. During this process, an increase in temperature of
the surface of the metal insert is observed as soon as the
insert is put in place during the first step E1, then this
increase continues during the injection second step E2 and
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the vulcanization third step E3. Its temperature converges
toward the temperature of the mold (which is therefore also
the vulcanization temperature Tv), which will be reached at
the latest at the end of the vulcanization third step E3.
Finally, the temperatures of the elastomer material and of the
metal insert naturally decrease during the fourth step E4
during which the finished component is removed from the
mold. The mold itself retains its working temperature close
to Tv.

According to the invention, it has been imagined to
manufacture a new timepiece component, which could lead
to risks with the conventional manufacturing process. By
way of example, such a component could comprise a metal
insert having a large surface area relative to its volume, such
as a thin strip, or having a low thermal inertia, and could for
example be made of gold, silver or copper, for example in
the form of a metal strip with a view to manufacturing a
wrist strap strand or in the form of small-sized timepiece
components. FIG. 2 represents the same curves as those of
FIG. 1, in one such new scenario. The temperature curve 11
of the mold and the temperature curve 13 of the elastomer
material remain unchanged: indeed, the temperature of the
mold is still set at the vulcanization temperature Tv and
remains constant at this value throughout the process, and
the temperature of the elastomer material progresses natu-
rally in the same way between its first set injection tem-
perature Ti and the second vulcanization temperature Tv set
by the mold. On the other hand, the curve 12, which
represents the progression of the surface temperature of the
metal insert as a function of time, progresses differently:
indeed, in this new use, the surface temperature of the insert
increases much more rapidly than that of a bulkier insert
such as the one corresponding to FIG. 1, which is caused by
the particular geometry and/or the particular material of this
metal insert which favors heat conduction toward its surface.
It is noticed in this scenario that this temperature could reach
or come very close to the temperature of the mold, that is to
say the vulcanization temperature Tv, before the end of the
injection second step E2.

The manufacture of such a new timepiece component thus
poses a new technical problem. Indeed, when use is made of
a primer deposited at the surface of the metal insert, as in the
prior art, it is advisable to take into account the fact that such
a primer degrades at a maximum allowable temperature Tm,
which is represented by the curves 4, 14 on FIGS. 1 and 2
respectively. In general it is found that this maximum
allowable temperature Tm of a primer has a value between
the injection temperature Ti and the vulcanization tempera-
ture Tv. In the case of the prior art illustrated in FIG. 1, the
injection of the material is finished before the temperature of
the surface of the insert reaches the maximum allowable
temperature for the primer Tm. On the other hand, the
scenario in the event of using the conventional process with
an insert having a high surface area/volume ratio as illus-
trated in FIG. 2 shows that the surface temperature of the
metal insert exceeds the maximum temperature Tm during
the injection second step E2, which leads to the risk of
degradation of all or some of the primer deposited on the
metal insert. In the case of such a degradation of the primer
before the end of the injection step E2 of the process, the
elastomer material risks not adhering correctly to all or some
of the surface of the metal insert if it reaches this surface
when the primer has already degraded. During the use of the
component thus formed, the metal insert could thus move
relative to the elastomer material with which it is coated, due
to the lack of adhesion between the two elements. The
behavior of the timepiece component thus manufactured
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would be modified thereby and the insert rendered mobile
within the component could even damage the elastomer
material by shear. In other words, the use of the conventional
manufacturing process would not make it possible to reli-
ably manufacture a timepiece component in certain particu-
lar configurations.

Naturally, FIG. 2 represents one possible scenario by way
of example. A multitude of other possible scenarios exist, in
which the curve 12 could take another shape, while com-
prising an excessively fast and risky rise during the injection
step of the process, which would bring the temperature of
the surface of the insert to a temperature above the maxi-
mum allowable temperature Tm for the primer.

This same risk could furthermore exist in another alter-
native to the conventional process, with a so-called low-
temperature primer, which is advantageous since it is more
ecological, but the maximum allowable temperature Tm of
which would be lower, that is to say that the curves 4, 14
from FIGS. 1 and 2 would be lowered. In such an alternative,
one would naturally be more exposed to the risk of a too
rapid temperature increase of the metal insert, beyond the
maximum temperature Tm, before the end of the injection
step E2.

In summary, the conventional process for manufacturing
a timepiece component overmoulded with elastomer, as
described in detail previously, is subjected to a first tem-
perature constraint imposed by the injection temperature Ti
of the elastomer material, in general between 70° C. and 90°
C., substantially equal to 80° C., and to a second constraint
imposed by the vulcanization temperature of this same
elastomer material Tv, in general between 150° C. and 190°
C., substantially equal to 180° C. It is furthermore subjected
to a third temperature constraint, which is the maximum
allowable temperature Tm for the primer, in general between
110° C. and 130° C., substantially equal to 120° C. A new
technical problem, illustrated previously, has been demon-
strated, consisting of a problem of adhesion of the elastomer
material to the metal insert in certain particular configura-
tions, due to these temperature constraints that may appear
incompatible with one another in certain envisaged alterna-
tives. Therefore, the expansion of the conventional manu-
facturing process is in fact limited by this demonstrated
technical problem and the conventional manufacturing pro-
cess does not respond to the new requirements of the
watchmaking sector.

Thus, the invention proposes an improvement of the
conventional manufacturing process, one embodiment of
which will now be described in detail below, in order to
solve the new technical problem described in detail above
and to enable a more reliable manufacture of a timepiece
component comprising an elastomer material overmoulded
over a metal insert.

The concept of the invention is based on a variable
temperature of the injection mold, which has in a first phase
of the process a temperature below the temperature in the
second phase of the process. By this variation of the tem-
perature of the injection mold, and the lowering of its
temperature in the first phase of the process, the surface of
an insert present in the mold will heat up less rapidly and in
a more controlled manner than in the conventional process
and the risk explained previously will be reduced, or elimi-
nated. Such a variation in temperature of the injection mold,
which leads to a variation in the surface temperature of the
metal insert, therefore makes it possible, by itself, to provide
an improvement relative to the existing conventional pro-
cess.
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One detailed embodiment of the invention is in particular
illustrated by FIG. 3, which reproduces the various tempera-
ture progressions over time during the implementation of the
process for manufacturing a timepiece component according
to the embodiment of the invention, in a manner similar to
FIGS. 1 and 2, in the same scenario is that of FIG. 2. The
manufacturing process according to the embodiment is also
schematically illustrated by FIG. 4. It differs from the
conventional manufacturing process in that the temperature
of the mold is variable, and comprises a temperature hold
below the degradation temperature of the adhesion primer
during the step of injecting the elastomer, and a lowering of
the temperature of the mold at the end of the cycle. The
manufacturing process according to the embodiment of the
invention furthermore comprises, within the vulcanization
step E3 as described previously, a step E31 of increasing the
temperature of the injection mold aiming to maximize the
adhesion of the elastomer on the insert and an actual
vulcanization step E32 strictly speaking. These two steps
E31 and E32 may be successive or as a variant partially or
completely simultaneous. Furthermore, the step E31 of
increasing the temperature of the injection mold may option-
ally begin slightly before the end of the injection step E2.
These steps depend in particular on the type of elastomer and
on the geometry of the metal insert.

In this embodiment of the invention, the temperature of
the mold is first set at a first reduced value, preferably
substantially equal to the value of the injection temperature
Ti. It is in any case kept low enough to ensure that the
temperature of the surface of the insert placed in the mold
remains below the degradation temperature Tm of the adhe-
sion primer until substantially the end of the injection step
E2. This temperature value is preferably kept constant until
the end of the injection step E2, therefore throughout the
whole duration of the first and second steps E1, E2 of the
process. Next, during the step E31 of increasing the tem-
perature, the temperature of the injection mold is increased
in a controlled manner, preferentially with temperature holds
that make it possible to control the temperature of the metal
insert, up to the second value corresponding to the vulca-
nization temperature Tv. The curve 21 thus illustrates the
progression of the temperature of the injection mold accord-
ing to the embodiment: it has an increasing portion, forming
a ramp, that may be substantially linear over one or more
parts, between the end of the injection step E2 and the start
of the actual vulcanization step E32, in order to move
gradually from the aforementioned temperature Ti to the
aforementioned temperature Tv. As a variant, the tempera-
ture progression curve between the end of the injection step
E2 and the start of the actual vulcanization step E32 may
comprise one or more holds that aim to consolidate the
adhesion of the elastomer on the insert. Note that in order to
simplify the description, use is simply made of the term
“temperature” for “temperature value”. The curve 23 rep-
resents the progression of the temperature of the elastomer
material. This temperature is substantially equal to the
injection temperature Ti up to the end of the injection step
E2, then increases under the effect of the increase in the
temperature of the mold until the vulcanization temperature
Tv is reached during the third step E3. One advantageous
effect of the embodiment of the invention is visible in the
curve 22 of the progression of the temperature of the surface
of the metal insert. Specifically, it appears that this tempera-
ture increases from ambient temperature during the first two
steps E1, E2, while remaining under the temperature of the
mold, that is to say the temperature Ti in the example
illustrated, at the end of the injection step E2. Thus, this
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solution guarantees that the temperature of the surface of the
metal insert will never exceed a chosen temperature thresh-
old, which is set by the temperature of the mold. Naturally,
this temperature is advantageously chosen to be below the
maximum allowable temperature Tm for the primer. Via this
embodiment, when the elastomer material comes into con-
tact with the surface of the metal insert during the injection
step E2, it is ensured that the temperature of this surface is
below the degradation temperature of the primer, which has
the result of guaranteeing the good adhesion of the elastomer
material on the metal insert. The embodiment therefore
responds well to the technical problem explained previously.

FIG. 5 schematically illustrates features according to
some embodiments of the invention, including an injection
mold 100, a metal insert 200 arranged within the mold 100
having a surface at least partially coated with a primer 210,
and an elastomer material 300 injected into the mold 100 to
overmold the elastomer material over the metal insert.

Note that it appears that embodiment variants can easily
be envisaged. For example, the curve 24 from FIG. 3 could
correspond to a temperature lowered to the value of the
temperature of the mold of steps E1 and E2, namely the
injection temperature Ti according to this example, without
risk. It will therefore be possible to use any adhesion primer
whose maximum allowable temperature Tm lies above the
injection temperature Ti of the elastomer. Alternatively, the
temperature of the mold could be different from the injection
temperature, for example higher or lower than this injection
temperature value. Advantageously, any solution in which
the temperature of the mold is below the maximum allow-
able temperature of the primer in a first phase P1 of the
manufacturing process, that may extend up to the end of the
second injection step E2, may form an embodiment variant
of the invention. These solutions have the effect of guaran-
teeing that the increase in the temperature of the surface of
the metal insert above the maximum allowable temperature
Tm of the primer will take place within the context of the
vulcanization third step E3, which has no detrimental effect
on the adhesion which is already completely achieved; in
other words, the primer has already fulfilled its role of
adhesion at the end of the second step E2 of the process. In
any case, these solutions therefore have the result that the
whole of the elastomer material has time to adhere perfectly
to the metal insert over its entire surface, or over only a
predefined surface portion of the metal insert.

Thus, the embodiment of the invention responds well to
the new technical problem identified, by having the effect of
reducing the increase in surface temperature of a metal insert
arranged in an injection mold and having the result of good
adhesion between the elastomer material and the metal
insert, in all possibilities of use of the manufacturing pro-
cess.

The embodiment of the invention thus makes it possible
for example to manufacture a wrist strap from a metal insert
that is in the form of a thin metal strip. Such a metal strip
may be thin, for example between 0.01 and 2 mm inclusive,
and/or have a large surface area, characterized for example
by a width of between 5 and 30 mm inclusive and/or a length
of between 2 and 200 mm inclusive, approaching the total
length of a wrist strap strand. The specificity of such a metal
insert in the form of a thin metal strip is to make it possible
to obtain a wrist strap that is rigid enough to be compatible
with complex and efficient clasps and fastening devices,
while making it possible to obtain a very thin, flexible wrist
strap that does not exhibit elongation during the tensile
stressing of the wrist strap. Naturally, one effect of such a
metal strip is to heat very rapidly at the surface when it is
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positioned in contact with or in the vicinity of a heat source,
which is unfavorable during the implementation of the
manufacturing process, as has been described previously.
However, as explained previously, the embodiment of the
invention is compatible with the use of such a metal strip.
More generally, the embodiment of the invention is com-
patible with a metal insert of any shape or material capable
of rapidly heating at the surface, such as a strip, a metal tube,
a metal wire or an assembly of metal wires. For example,
such a metal insert typically has a surface area to volume
ratio of greater than or equal to 20 mm™', or greater than or
equal to 10 mm™", or greater than or equal to 1 mm™".

Besides the geometric features mentioned above, a metal
insert may also be capable of heating rapidly due to its
property of high thermal conductivity. Thus, such an insert
may be made of a highly conductive material such as metal,
in particular may be made of an alloy of gold and/or of
silver, or made of platinum. More generally, such an insert
may have a high thermal conductivity, greater than or equal
to 50 W/mK, or greater than or equal to 100 W/mK, or
greater than or equal to 300 W/mK, or even greater than or
equal to 400 W/mK.

Finally, the process of the invention makes it possible to
manufacture a timepiece component from a metal insert
combining a particular geometry and a high thermal con-
ductivity.

As was explained above, the manufacturing process
according to the embodiment of the invention is furthermore
also advantageous in that it enables the use of a low-
temperature primer at the surface of a metal insert. Such a
low-temperature primer is characterized by a maximum
allowable temperature of less than or equal to 100° C., or
less than or equal to 80° C. Furthermore, the process
according to the embodiment of the invention remains
compatible with all primers. This primer will advanta-
geously be chosen as a function of the metal and/or of the
elastomer material. It may in particular be chosen from the
following products, known by their trade name: CIL-
BOND®, MEGUM®, THIXON® or CHEMOSIL®. The
maximum allowable temperature of the latter primers is
substantially equal to 120° C. Beyond that, the primer
degrades and no longer correctly fullfils its adhesion role.

In a complementary manner, the manufacturing process
according to the embodiment of the invention is furthermore
also advantageous in that it modifies the fourth conventional
step that becomes a cooling step E4 consisting in lowering
the temperature of the mold in a controlled manner before
removing the components from the mold after injection. In
the conventional process, as indicated in FIGS. 1 and 2, the
finished parts are removed from the mold when still hot and
cooled naturally. Some rubbers have a risk of tearing that
increases with temperature, and components of complex
geometries such as those presented in document EP2505095
may prove tricky to remove from the mold at high tempera-
ture. The cooling of the mold as takes place in the embodi-
ment in the last cooling step E4 makes it possible to lower
the risk of tearing upon removal from the mold of pads as
described within document EP2505095. The temperature
starting from which a complex component may be removed
from the mold while minimizing the risks of tearing depends
on the geometry of the component and on the type of
material.

Naturally, the manufacturing process according to the
embodiment of the invention is not limited to an implemen-
tation in the examples mentioned explicitly, but may also be
used for any manufacture of a timepiece component com-
prising at least one metal insert covered with at least one
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elastomer material, including for manufacturing an existing
timepiece component manufactured in the prior art by the
conventional manufacturing process. Furthermore, the time-
piece component manufactured may be a wrist strap, as
mentioned previously. It may also be a middle coated with
rubber, a bezel coated with an elastomer or a movement
component coated with an elastomer, such as a shock
absorber for example.

In all the embodiments, the elastomer material may be any
elastomer material, for example a natural or synthetic rub-
ber. According to one embodiment, this material may be a
fluoroelastomer, for example of the type known by its trade
name FKM. Note that such an elastomer material is injected
into a mold in a pasty phase, then adopts its stable final form,
that of the mold, after its vulcanization, which is generally
carried out at a temperature substantially equal to 180° C.,
in any case at a temperature above the injection temperature,
which is generally substantially equal to 80° C. Note that an
elastomer is defined as a polymer having elastic properties
obtained after crosslinking. It withstands very large defor-
mations before breaking, and regains its initial shape once
the stress is released. An elastomer should not be confused
with a thermoplastic material. On the other hand, the inven-
tion also applies to combinations of materials comprising a
mixture between an elastomer material and another material
such as a thermoplastic (one such example of a mixture is
thus known by the name thermoplastic elastomer). Thus, the
term “elastomer material” is extraordinarily understood to
mean a material that may comprise less than 100% of
elastomer material, but preferably at least 50% of elastomer
material.

The metal insert may be made of any metal or metal alloy.
It may in particular be a superelastic metal, for example a
metal known by its trade name Nitrinol. It may also be made
of metal such as an alloy of gold and/or of silver, and also
made of platinum, as mentioned previously. As a variant, it
could be made of an alloy chosen from brasses or steels. As
an alternative to metal, the insert may be made of other
overmoldable materials such as ceramic or cermets. In this
case, the invention makes it possible to use primers having
very low degradation temperatures.

The process for manufacturing a timepiece component
according to one embodiment of the invention is not limited
to the examples described previously. Thus, embodiment
variants can be envisaged, in which the temperature of the
mold varies differently from the example illustrated by the
curve 21 of FIG. 3.

In all cases, this temperature of the mold is variable and
has at least one value lower in the first phase P1 of the
process comprising all or part of the injection step E2 than
in the second phase P2 comprising all or part of the step E3
of vulcanizing the elastomer material. The progression of
this temperature between these two temperature values may
be any progression; it may comprise one or more tempera-
ture holds. Said first phase P1 may comprise all or part of the
injection step E2, or even a part of the vulcanization third
step E3. The second phase P2 begins at the moment when
the surface temperature of the insert reaches the maximum
allowable temperature of the adhesion primer, and finishes
once the part is completely vulcanized. This second phase
may begin during the third step E3, or at the end of the
injection second step E2, or even slightly before the end of
this injection second step E2 since it could be observed that
the total surface area of the metal insert is completely
covered before the end of the injection of the elastomer
material.
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A person skilled in the art will know how to set the various
parameters of the invention from among the materials of the
timepiece component to be manufactured, the elastomer, the
metal insert and the primer, their shapes, the temperature of
the mold and its progression over time, as a function of the
injection temperature and vulcanization temperature of the
elastomer material, and as a function of the maximum
allowable temperature of the primer. A person skilled in the
art will indeed set these parameters so as to avoid too rapid
a heating of the surface of the metal insert, that is to say that
would exceed the maximum allowable temperature of the
primer.

Thus, according to embodiments of the invention, the
manufacturing process comprises all or some of the follow-
ing steps:

a step that consists in depositing an adhesion primer on

the surface of the metal insert;

a step E1 that consists in placing said metal insert in the
mold, then in closing the mold;

an injection step E2 that consists in injecting the elasto-
mer into the mold;

a vulcanization step E3, split into two substeps E31 and
E32, that consists of the increase E31 in the tempera-
ture of the mold in order to bring it to the vulcanization
temperature of the elastomer, and a step E32 of actual
vulcanization until the elastomer is completely vulca-
nized;

one or more temperature holds between the injection step
E2 and the actual vulcanization step E32;

a cooling step E4 that consists in cooling the mold and in
removing the timepiece component;

a step E31 of increasing the temperature of the injection
mold carried out between a first temperature at a first
instant of the injection second step E2 and a second
temperature at a second instant of the vulcanization
third step E3;

a temperature increase step carried out between two low
and high temperature values, it being possible for this
increase to be linear, according to one or more ramps or
according to any other curve;

a temperature increase that has at least one hold, or two
or more than two holds;

an increase in the temperature of the injection mold
beginning at a low enough value at the start of the
process so as not to require a hold or slowing down
making it possible to prevent it from reaching the
degradation temperature of the primer before the end of
the injection step E2;

heating the injection mold at a first so-called low tem-
perature between 60° C. and 120° C. inclusive, or
between 70° C. and 110° C. inclusive, or substantially
equal to 80° C. or 100° C.;

maintaining the first temperature throughout all or part of
the injection step;

heating the mold from the first temperature to the second
so-called high temperature between 150° C. and 220°
C. inclusive, or between 160° C. and 200° C. inclusive,
for example substantially equal to 180° C.;

maintaining the second temperature until the end of the
vulcanization step.

At the same time as these various steps, the process
according to the invention therefore comprises at least two
phases P1 and P2, represented in FIGS. 1 to 3, the first phase
P1 extending from the insertion of the metal insert in the
mold until the temperature of the surface of said metal insert
reaches the maximum usage temperature of the adhesion
primer and the second phase P2 then extending until the
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complete vulcanization of the elastomer coating the metal
insert and the removal of the part from the mold.

The process according to the invention therefore involves
a heat cycle in the injection mold, comprising the following
characteristics:

a so-called low first temperature range, close to the
injection temperature of the elastomer;

a so-called high second temperature range, at or slightly
above the vulcanization temperature of the elastomer;

an increase in the temperature between said two low and
high temperature values, it being possible for this
increase to be linear or according to any other curve;

a lowering of the temperature between said high and low
temperature values, it being possible for this decrease
to be linear or according to any other curve.

The invention also relates to a device for manufacturing
a timepiece component that implements the manufacturing
process. For this, the manufacturing device comprises an
injection mold and a device for regulating the temperature of
the mold, comprising for example a computer that sets a
chosen setpoint temperature for the temperature of the mold,
and controls a heating device of the mold in order to follow
this setpoint temperature. The temperature of the injection
mold is thus perfectly controlled. It is controlled, or regu-
lated. Similarly, the surface temperature of the insert is also
controlled, or regulated. Indeed, it is possible to calculate
this surface temperature value of the insert, by estimation
from heat transfers and/or by direct or indirect measurement.

According to one embodiment variant, the process for
manufacturing a timepiece component may comprise
another step of injecting a second elastomer material, which
is preferably different from the first elastomer material. This
other injection step is carried out in the same injection mold
as the step of injecting the first elastomer material, which
may comprise a slide. During this other injection step, which
follows the step E3 of vulcanizing the first material, the
injection mold is firstly brought, by heating or cooling, to a
temperature which guarantees the good adhesion of the
second elastomer material to the first elastomer material.
The mold will then be heated to the vulcanization tempera-
ture of the second material in order to enable the vulcani-
zation thereof, then cooled to enable the timepiece compo-
nent to be removed from the mold.

The invention also relates to a timepiece component as is,
since, as was explained, the improvement in the conven-
tional manufacturing process by the invention makes it
possible to manufacture new timepiece components. Par-
ticularly, such a timepiece component comprises a metal
core completely or partially covered by an elastomer mate-
rial, this metal core having at least one very thin zone, of less
than or equal to 5 mm, or less than or equal to 2 mm, or less
than or equal to 0.5 mm. As a variant, this metal core
comprises a surface area to volume ratio of greater than or
equal to 1 mm™", or greater than or equal to 10 mm™', or
greater than or equal to 20 mm™".

Finally, the timepiece component obtained comprises an
adhesive layer originating from the primer, comprising in
particular the active compound of the primer such as silane,
positioned between the elastomer material and the metal
insert and ensuring the adhesion of these two elements. This
adhesive layer advantageously extends over the entire con-
tact area of the two materials, and preferably over the entire
outer surface area of the metal insert.
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The invention claimed is:

1. A process for manufacturing a timepiece component
comprising:

arranging a metal insert in an injection mold, one surface

of the metal insert being at least partially coated with a
primer,

injecting an elastomer material into the injection mold in

order to overmold the elastomer material over the metal
insert,

vulcanizing the elastomer material, wherein the tempera-

ture of the injection mold is variable,

wherein the process comprising increasing the tempera-

ture of the injection mold between a first temperature at
a first instant during the injecting, and a second tem-
perature higher than the first temperature at a second
instant, during the vulcanizing,

wherein the injection mold is heated to and maintained at

the first temperature during all or some of the injecting.

2. The process for manufacturing a timepiece component
as claimed in claim 1, wherein the process comprises a first
phase during which the injection mold reaches the first
temperature, and a second phase comprising heating the
injection mold to the second temperature corresponding
substantially to the vulcanization temperature of the elasto-
mer material, during the vulcanizing, enabling the elastomer
material injected during the injecting to be vulcanized, the
first temperature being below the maximum allowable tem-
perature for the primer.

3. The process for manufacturing a timepiece component
as claimed in claim 1, wherein at least one selected from the
group consisting of the first temperature and the duration of
a first phase during which the injection mold reaches the first
temperature is/are defined so that the temperature of the
surface of the insert coated with the primer does not exceed
the maximum allowable temperature for the primer before
the surface of the insert is covered by the elastomer material
injected.

4. The process for manufacturing a timepiece component
as claimed in claim 1, wherein the second temperature of the
injection mold is reached at least at the end of the vulca-
nizing.

5. The process for manufacturing a timepiece component
as claimed in claim 1, wherein the process comprises
cooling the injection mold before the timepiece component
is removed from the mold.

6. The process for manufacturing a timepiece component
as claimed in claim 1, wherein at least one selected from the
group consisting of:

the first temperature is between 60° C. and 120° C.

inclusive, and

the second temperature is between 150° C. and 220° C.

inclusive.

7. The process for manufacturing a timepiece component
as claimed in claim 1, wherein the process comprises at least
one of the following:

maintaining the temperature of the injection mold at the

first temperature throughout the injecting;

40

45

50

55

12

performing a substantially linear increase in the tempera-
ture of the injection mold between the first and second
temperatures;

performing an increase in the temperature of the injection

mold having at least one temperature hold and at least
one temperature ramp.

8. The process for manufacturing a timepiece component
as claimed in claim 1, wherein the maximum allowable
temperature for the primer is below or equal to 120° C.

9. The process for manufacturing a timepiece component
as claimed in claim 1, wherein the metal insert comprises a
superelastic metal.

10. The process for manufacturing a timepiece component
as claimed in claim 1, wherein the process comprises a
second injecting of a second elastomer material after the
vulcanizing of the first elastomer material, in the same
injection mold as the injection mold used for the injecting of
an elastomer material overmoulded over the metal insert,
and wherein the process comprises, prior to the second
injecting, heating or cooling the injection mold to a tem-
perature that guarantees the good adhesion of the second
elastomer material to the first elastomer material.

11. The process for manufacturing a timepiece component
as claimed in claim 6, wherein at least one selected from the
group consisting of:

the first temperature is between 70° C. and 110° C.

inclusive, and

the second temperature is between 160° C. and 200° C.

inclusive.

12. The process for manufacturing a timepiece component
as claimed in claim 7, wherein the process comprises

performing an increase in the temperature of the injection

mold having at least two temperature holds and more
than one temperature ramp.

13. The process for manufacturing a timepiece component
as claimed in claim 8, wherein the maximum allowable
temperature for the primer is below or equal to 100° C.

14. The process for manufacturing a timepiece component
as claimed in claim 9, wherein the superelastic metal is
selected from the group consisting of an alloy of gold, an
alloy of silver, an alloy of gold and silver, and platinum.

15. The process for manufacturing a timepiece component
as claimed in claim 9, wherein the superelastic metal is
covered with a primer.

16. The process for manufacturing a timepiece component
as claimed in claim 1, wherein the steps of increasing the
temperature of the injection mold between a first tempera-
ture at a first instant during the injecting, and a second
temperature higher than the first temperature at a second
instant, during the vulcanizing consists of regulating the
temperature of the injection mold.

17. The process for manufacturing a timepiece component
as claimed in claim 1, wherein the first temperature of the
injection mold at the first instant during the injection is
substantially equal to the injection temperature.
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